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(57) Abstract: 

PROBLEM TO BE SOLVED: To generate a musical 
sound having the number of channels more than those 
limited by the slow data transfer speed of a storage 
device according to waveform data stored in the storage 
device. 

SOLUTION: When a cache hit of waveform data whose 
sound generation is indicated is detected, a musical 
sound is generated by using waveform data held in a 
cache memory 11 and when a cache miss of the 
waveform data whose sound generation is indicated is 
detected, the waveform data regarding the sound 
generation indication are read out of a waveform memory 
10 and transferred to the cache memory 11, so that a 
musical sound is generated by using the transferred 
waveform data. Further, when timbre switching is 
indicated, whether or not waveform data used 
preferentially for the switching-indicated timbre are 
held in the cache memory 1 1 is detected and when the 
waveform data are not held in the cache memory 1 1 , the 
waveform data are read out of the waveform memory 10 



and transferred to the cache memory 1 
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S:^ l J±tffefii$:V^\ FN=1. 5©i:^{Clt "2" 
T*&£= ^HiSSTAilLT. F^->AFN{CfS:Cfc^ 

■»ffl^®«BBfcttS:aa&-r*j:^K:Lfe©t*, m*mm 

(Dl^-iS.^ Fi-yAFN=l<D£giZ ! &m&mjm& 
Sr^ClgSbfe^^T'fey, F^>AFN^ "1" «fc 

40 >7"MiD7 h* l/^ 5:1^.1 1 S ^ r tA'S ^ Z\<DhZ 
\z\i^ m&*fi4iXZte<te-DXV$.5fr<oX&Z 0 
[0 0 5 4] ZZIZ. ±M (3) fCfeV^ 

©n-K»c^rs«aBe«TA©«jg«»c ±ib (2) 

©«fce>^^&|gW55:^ofc©»t. #fei3m©^^6 
-?-©iPfeT'|^(C^gp*^^SnS*T*©ratC^^ 

[0055] «v i/^IB«^fi^«r K UXJ*. ±izE 

©«fce>tc s®jSj^-^©#-v^s/o.^^y 1 i_h© 

IBttfiiH&iKgT K l/XT*^Lfct)©T**> »J, dp-V >y 

50 >>a^=ey 1 1 omr K i^x^ra±T'^i5cWtcgeg$*i 
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F I/* tier K l/X £ £*B2tc^g|-f S fcfefCT F 

gauss 1 3 rttcaaw&nfcy k \s*mmr-7)\s*:mis 

fCO^Tfcfc, W6- 3 54 7 3-^^{C^ffl(C^3 

[0056] PAta&SKm&zttmgtm&mim 

[0057] *mM&BmcD<m£j$mmiz. ±t lt 
(i) i§w*w$nfc?ag^7=-^<D^^y^ty f> 

fflS4xfc£:£lctt, ^tv^^U 1 l±tc#j#3*i 
WiM^^cV 1 O^^ffiUT, ^Mr^S/a^U 1 1 

tglzit. Z.oiW&'r- 9 *.W&* ^ U l 0^&BK»ffi 
1>T> V U 1 1 {C^-TS 

(3) ±12 (1) fc<fct>* (2) ICfcttSjg^^U 1 0 
A^^<yi/a^^'J l 1 ^©S&g-r- # £ , & 

l lK^SftT^&i&l^-* (i^-y-^^i/) ®3K 

(4) JS8^r : -^©=Jp-Vy5/a.^ ; Ey 1 1^95' 

om&T- #cD*sa»*. i awwTMf i^jwift < 

Jfe^. hLfcfrofc&^n-FJta^B^Hry^ 



(8) 4fg§2 0 0 0-2 7 6 1 7 2 
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RWW&oTfcJ:^. ) 
(5) ±12 (1) tCfctf 6* -V >y S/n 5 *B#tf)ffi& 
^Sct)*)^^^'; 1 O^^^yJ/a^t'J 1 1/VDifc 

&ic, ±3&mmm en ~ <5) ®#tn&8»!-f 

[0 0 5 8] ®4 ti, 4gg&®^<D££&^flL # 
KfufEC P U 3 tf^gf?*- S^tagH" h*0JItf>#MI 
10 &jjVt7D-^-v-hT*&U. ±RBMHm (2) 

[0059] wcgv^t, m&mj'tyhifi 

T, RAM5«Jfi)£fMK:^a*ifc1^TC («T, 
f'v7Sl) „ 

[0060] mz* &&Tciz&^T&mttti&&m& 
20 -F-r^a^^-^os^iD&^-rs (x-r^s 

2) „ 

[0 0 6 1] fU, ZLtf)&j££*l£i2&£ I DIZftfc? 

zwrnT-z-frirwi/^*^) i nausea- f-t 

[0 0 6 2] X-r<y/S2T'^3tlfci^ 
IDt m-OWffi- 1 tsflS^IX-r- h T S # 
"0" JSWOC^^-^^CfeS^^^aiy^ 

Wen- Ki-^tiODfcJRUWf *. 

[0 0 6 3] X^^^S3T% BWGJM^-^fli, 
•V^ixn^^E'J 1 ltC^**fettKiS^TL/TVN 

T, mmzn-F^ZWMT-ttf&^tgiz^ w. 
<D*rvvi/x.*^v i l s\(D a - KJft^Sr^f e> n - K#i 

^vm^zr^-^-y ®6&ffl^T^-rs) &mfL 

40 Tf-So 

[0 0 6 4] ziz:t% □-FJg^«i i S-y-^;i/-5 L >{i, 

X'wvm.'zjmte&oizmf&istixis*). xf-v7s4 

3i;tc«fc»J<E8o-Ffg^S:«oTv>S 0 ztiti, StrifE 
©«ke»(c, ^i?J^{du D-F5:5$<^e)^{*J5;vx 

[0 0 6 5] S5li, CPU3*^ffS/- 
50 'OH«! ! S(»#WaS:^-t7P-5 : -^-hT*S>y, ±faf!l 
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mm (i) sri^Lfet.oT-fes. *#m,t. mm? 

[0 0 6 6] mmiZ&^T. $.-f. ^Stlfcy-h* 

1 1) o 

[0067] ^ ./-h-^/tNNfcJctflffeTC 

■tZ U"5^^S 1 2) „ 

[0 0 6 8] -g-LT, iCO^ffi^n^jS^I DCOS^^ 
-##3f^yS/:i;*^y 1 l_h(CD- K^JlTV^;^ 

[0 0 6 9] X^y^S13T% BtfKAMi^-*^ 

t&iax^y 4 1 i@it§nc LT> d - mB#my-7)i 

l 4) ^{c, x^^^S l 5tcii^-^ BMorn 
91**^^3.*^) l i_hfca- K3*iT^S 
fcgicfcfc, l 4 ?:x^7^l/txf>y^S l 

[0 0 7 0] ^«y^s i 5t*it 

[0 0 7 1] ^<Xf«^S 1 6T*l±, mV^TttV 

©600c h^chf-^^ftiW, ffl»J ST^-V 

N, &J£ID. tffitfTKU'X, DCFffpfm EGftj 

[0 0 7 2] -£LT, ^M^^^^;HC*fLTy-h^- 
>S:i85tLfc U^y^S 1 7) tfttc, h^W 

.hiBXxy^S 1 6©chf-ilKf©;-^*V 
^^-^^^-h^^ ( "1" ) tclS^-r^^tlCj: 

[0 0 7 3] ®6fcJu BUfax^>V^'S4i3J:tfS 14© 

#m (5) 

[0 0 7 4] PHlCjS^T, *~f, l/^9ffl600 
"0" ffligcwk (ktt. 1~6 0 OODV^tl^ODSE 
[0075] #jc, 8a£ (Hfctt&ffi) 3*tfc2££ID 



(9) #gg2 0 0 0-2 7 6 1 7 2 
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l±0)^c$:f!l»J^T-5 ^^22) . Z10«c 

(1) ^"y^^u 1 1 \c§mzixz^z>mmo> 

(2) *<rmzm$&tvfc&%miift. tmiDtm-t 

(3) ^M^Mu^v^tcii, mE&mzftT^ 

10 (1) fc<fctf (2) ©ffiSSr^yig-r. 

[0 0 7 6] M<X^^^S2 3T-{i, M^ccwklCift 

D, $S&X-x— NTS. * J if^^nf31«{4S^'®TKb 

x, h-^^-fXfeiy^^^uisii&g'J-rT 

[0 0 7 7] -5-LT, ^(CD-F-TSa^T 1 -^©® 

GSfBL) fc Ur>^S2 4) &{c, #n-K#!^*& 

mviz. izmmTzmmmitmfeznz, & 

r{gs& fcj;of rjtesu 
itfeoi, ^S2©^^, y-h* Winstar*© 

30 tlTVvfiitttltf. S£^iiSTA(C "12 0" £TtWJ 
[0 0 7 8] H7li, Bffia^-V^^fO^gPl 2tfm7 

mmm o> (4) ^^ufc^oT-feSo * 

IBSIfflaili. ±iaa6©D-FJg3t«LS-9-^;i/-^>tc 

[0079] 07{CfeV^T> 0-K«(TS 
= 1) S^iScwkt, «/jN©k (DM) Sr^ffi 

u RAM5©mjgfi«K:atffsnfc««L - ceiiT, ^ 

<y^S3 l) . 
[0 0 8 0] -£"LT, ^>f>^XL^tf^cwL 
rt©^iMRTA (L) ^#UT. RAM5©m^fe 
e^fli«3nfeV7N^iT*^>^fIlgcCNT (J^ 

(7fv^S3 2) „ 

[008 1] mz. -iyrvVXLtfjjK-tm&cwLft 
<m8&IT> (L) IZttl&^&ffl&r-* frfflfr*^) 1 
0^e>S§*ffiLT, lulBX7 1 y^ , S2 2T^y^Te>*l 
50 fc^r-V>y^^.^=EU 1 l±©fS^tCK3|-r-S> (X^y^ 
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s 3 3 ) . z<d$££\z, i *tc\smm<D7u y 

[0 0 8 2] ffi<Xrv7S3 4:Xit, i^ID (L) 

[0 0 8 3] XT7^S3 4t, ffi&ID (L) tcMfS 

yS3 5) &{C. #?;/*CNT# "0" X*2bZt)*gfr 
£«B!J-*3 Ut^SS 6) . 
[0 0 84] X7^V/S3 6T\ CNT*0©££K: 

li, l£^-^$^-#©^n<y?#&.g>©T% iSiE 
3 3 KMo-C 1 *feti^K<@CD^a v *© 

[0 0 8 5] — *.-r»/:/S3 4T\ »ID (L) 

cwLWffl«aXT-MS (L) tC "2" fc^JgLfc 
(Xf^S3 7) ffcKU to&X-^-hTStf "1" © 
licwk ««fffi»C#fef*3WS*»S:flBa"t* C*-5^y ^ 
S3 8) . 

[0 0 8 6] Xf>V^S3 8T% SS&X^-hTStf 
"1" ©««cwkjWBUC#feL«:V^*tC(*. 
«fflS*7"r*-*, ifE&X^-hTStf "1" ©flRtt 
c w k i: £ ICte, -C-CCHSVI cwk fST% 

«SBiSTA®flBiK)-S:ffe» Ur.y^S3 9) „ SB3 

[0 0 8 7] g<^f'V^S4 OT'ti. mz$&£-?s<£ 
m&T-ZZ&lsbZtzMz. «S^f-hTS*« "1" 
©ff US cwk cfKD. fff^JtC^ia® cwL« 
©k &© "k" tt. fSfltfttCjBftSftS. £ 

ifS&X-r-hTStf "1" ©fB«*«k-2. 
5, 10, 2 5ffli:^ cwL© "L" "2" T'fetl 
tf&© "k" ti "5" T**>U, "L" ffi "2 5" T'&*1 

»*. &© "k" it "2" T*feSo ) mm^x. -iy? 
vtALizmzu ms^y L y^ , s3 2nmmizvx. 

(L) fcjfeffu #f >fCNTfc^lfe (x-ry:/ 
S 4 1 ) ffnEX^^^S 3 3 KIMS, 

[0 0 8 8] — T.fvrfS 3 61?, CNT=0ffli: 

_hiBX5 L ^^'S4 OtCiltfo 
[0 0 8 9] ^©«te>^ ifefeffiaftaHTCt*. 

- # (Dfrz&m hT^smzw&T- * zm&-?z> <t o \z 
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z$m?*y*;m<mm%:mn-tz>z\£tfxg2>. 

[0 0 9 0] hB#lCl£ ^yj/a>l^ 

[0091] ^mimm^titdim^-9(D^vy=L 

<fc *J liv ^M5feST-^r v >v a. ;* =e U CJSIIS *i£> £ £ % 

10 lC/&£TfftKJP3ft-&©T% *WF©Jfttf»IC*-\ryS/a.* j e 
•J fc^mt-^giS^-b->^i/^*®Hi:^e)^5:fi? 

So 

[0092] wg&vy-7)\sO>mfr&LT Fbx©3i*T 
iS^^^y*^^^^^^.^^';^©^^^-^© 

2>Z*.£tfX'£Z>. 
20 [0 0 9 3] S&^-5 i -^©^r-V>v2/i^^U/\©^r-Vvy 

^y?\*ifflm-&X'fTt>in,z>a>x\ -t^fct), i^-? 

[0094] ^mi\z^xmm.om\,^m'f-9 

*l>ih*vvi'3.*^)\z : gl'GttZ>&o\zi,tz.<DX, ISO 
toxmS^&W&T-Ztt^xiiMmi. < *v >y is=i. 
hZH2>Z\£tfX£2>o 

[0095] ^m&oymmxyt, Wr-**u 
m.-tz>mmkw.£.hxffi&*^) (rom) s^ufc 

30 i>\ z\ix\zmt>-?. 5y-$rj*T?-zx-»imte/\-FT4 

xttmw&MDmw&zmmvxb^ z.(Dm&\z 

fit ^^^-^©^-^fcaRSPOT^&^r^^S/^^ 

^yfciB-iiL/Tfe^ torn., mmzti&wg&^'Xmte 

[0096] xmfo&mmxiz. &emmiz® 
9m.om^ ^w&t- ^ * n - F-t s <fc e> tc ut v 

©^tc^M $ ^ mm?- ?&fiiu 3©?i!i^ 

kit. ^#^-^^fflLfc^^»r-^S:> -e©^ffl 

[0097] s e>(c xmrnawmxit, =e u *» 

t^, -f©eii®m^i^V^TV^S'ffit©#mi:LT, ^^ 

^^© v ^-ttuDttzmm lx%^\ 
50 [0098] ^ ±Mi>t=.mm<mm(Dmm zmm-t 
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^g(7)3>e^-^ (*£tecpu3-<?>MPu) -mm. 

X%^\ 

[0099] z.o)t§&, fflmt*fr*>mmt<ti*izfu>f 

& »J , -f 0>^D y^An- KfcfBtlUfcfBtt^l£*313 
l$!£flt>£1-£:i£{C&.§>„ 10 
[0 1 0 0] ^D^5A3- K«tf«^*fe»©I3lMtE 

-fX*, 3^f-fX?, CD-ROM, 

cd-r, mtur--?. *»»tt©**ey*-i*\ ro 

M4fci?S:fl§Vv&~i:#T-gS, «K0MIDI« 

[0 10 1] 3>tfa.-^^ffibfe^D^A 
n- K&HfrT&ZlttCj: y, i^Lfc^©7£JfikZ>«| 
tg#H^3*l££ttT'fc<, -e©^P^A3-K©*M 20 

[0102] se>ic, mmmbfrbmrnznt^asf^ 

;* * y {cS&sfeftfe^ *<D-?u ^7A3- Ktf)*g*tlc 
ZCPU3ft¥tfm%(Dmi i (D-ffl£fciZ£$l>Zfi\,\ 30 

[0 10 3] 

tc^sasi^- # 2 otBis^sicfe'iis tvt v % 

LT, #&2©SB1S3MSlcS&£bfc&, -£©fBti$*lT^ 40 

zw&T-Mzm^T. ^fc^-rs^-Mcbk© 

ftWK*©* 2 <Z)iB<t#@fCfB«$*xfc?259£7 I - * (D* 
UT^i&Cig&g-?-* «fc 3 Lfctf) 

[0104] m©iam#^e,^2©iais#m 
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nr=m&r- 9 izm-3 < <m<D*m n tmmmxiTbti 
2><dx\ m 2 (Dtm^®.^v>m£T- 9 offi&swm 

[0 10 5] ff:^ 2 lCgB*©3^C gg<*ffil, 

Wr,\z&z>m&^- 9 mg&r- 9 m&xm 2 ©1 bis^ 

wessons©-?, -r&fcts, 

x. *0^<Dfrtf$&2<D%m ; £mizm£zn?>£^o 

[0106] m&j&s $.te*6iz9EM<mmiz&t},\z, 
=g&vmtm&2ttti*iz. mffizti&g&Kis^ 
xwmzm^ znzm&T- 9 im 2 ©sara^jmcga 

gW»6«*Wa*iT, mrfBSg2©fB1S#®M^<*tlS 

®&>xmm-$-z>m£?- 9\z-o^x ^nm^ < * 

[0 10 7] M*«4 Zfc\t7lzmm(DmilZ£tl& 

$mm*iz&z,m&-T- 9 2 (omx^SKtm^ n 
x v > t ZLoyffi&T- 9 (D£®a&-y->-7jw>m3mm. 
m2<Dmm^m->*>m&mztit~®tev->-7Mzm 

[0iS©ffl*«;m9i] 

[si] *3%m<D~mm<mmizmz^&fmm(DW 

[H2] mi(DVi?7.9 iZ&fflZ tiZchT-9 <D^- 
[H3] HlOl/^X^fC^^nSC^I^-^©^ 

[04] 0i®is^f*^e, ^ccpu^nfrrsw 

[05] aifflCPU^fts;-wwoh® 
M(D3m$:rf;ir7U-?-v-bX$>Z><, . 
[06] 04 * fctt0 5 (DO- 

[07] 01©^y^«dTO^||fft-S!f£HI«!«© 
[^©UiW] 

3 cpu ammm, imzm. &&fimm.^&b 

10 ffi&**V 

1 1 ^<y2/^^^y (m2<Dmm^m) 

1 2 ^vs/a«M« mg%j&^m 

1 3 r Ku^sa«» «gai#«. gm'&mm 
15 DSP Gs^^a#s) 
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